Dopaminergic neuron development in rats: biochemical study from prenatal life to adulthood.
Dopaminergic cell development has been studied mainly using morphological techniques and especially histofluorescence. However, the biochemical characteristics of dopamine (DA) neuron development and its physiological role during ontogeny are much less known. In the present article, the biochemical development of DA neurons, from day 13 of prenatal life to adulthood, is evaluated in Sprague-Dawley rats. DA was first detected on day 14 of gestation. The brain increase in this neurotransmitter begins on day 17 in the proencephalon and on day 18 in the mesencephalon, reaching on day 20 a level similar to that found during adulthood in the latter but not in the former. DA levels in the proencephalon rise slowly to adulthood level when compared to DA in the mesencephalon. The modifications observed in tyrosine levels are also largely similar to those reported for DA. Finally, the study of the first 48 h of life shows an increase in tyrosine levels and a decrease in dihydroxyphenylacetic acid levels (with a reduction of DA turnover) during the first 4-5 h of postnatal life. Since the serotonergic modification was completely different from DA modification, we conclude that the biochemical alteration of DA neurons during early postnatal development is specific. The present data suggest that DA neurons play different roles before and after reaching adult development.